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1. INTRODUCTION
1.1. EXECUTIVE SUMMARY

The Annual Meeting of the U.S. Atlantic Salmon Assessment Committee was held in Gloucester,
MA, March 6-9, 2000.

Stocking data (listed by age/life stage and river of release), tagging and marking data are
summarized here for all New England programs. A total of 13,664,000 juvenile salmon (fry,
parr, and smolts) was stocked. The Connecticut River received the largest percentage (47.2%),
the majority of which was fry. Maine rivers received approximately 33.1% of the total, followed
by the Merrimack River with 13.3%. The total release was a 19.3% decrease over that of 1998.

In addition to the juveniles stocked, adults were stocked by the Maine, Merrimack, and
Connecticut programs. These fish were wild and domestic broodstock that were either spent or
in excess to hatchery capacity. All these adults were released back into the same river from
which they originated. For 1999, a total of 5,800 captive and domestic adults were released into
the rivers of New England.

Throughout New England juvenile and adult salmon were marked with a variety of marks and/or
miscellaneous external tags (e.g., PIT tags, VI tags, elastomer tags, radio tags, etc.). The salmon
releases included about 119,000 marked and tagged salmon in 1999. Of the total, approximately
70% were released into Maine rivers, 10% were released into the Merrimack River drainage, and
20% were released into the Connecticut River drainage. Marked fish included parr, smolts, and
adults.

Documented total adult salmon returns to rivers in New England amounted to 1,452 salmon in
1999, 18% fewer than in 1998. The majority of the returns were recorded in the rivers of Maine
with the Penobscot River accounting for nearly 67% of the total New England returns. Overall,
26% of the adult returns to New England were 1SW salmon and 74% were MSW salmon; most
(65%) of these fish were of hatchery smolt origin. Of the total returns, approximately 34% were
of wild origin (from natural reproduction and from fry plants).

Directed sea-run Atlantic salmon fishing is not allowed in New England, with the exception of a
catch and release fishery in Maine. The estimated number of salmon caught and released in 1999
was 212 fish, which was a 22 % decrease from the previous year.

The domestic broodstock fishery in the Merrimack River resulted in an estimated 2,700 salmon
caught (kept and released).

Egg sources for the New England Atlantic salmon culture programs included sea-run salmon,
captive and domestic brood stock, and reconditioned kelts. A total of 463 sea-run females, 3,162



captive/domestic females, and 258 female kelts contributed to the egg take. The number of
females (3,883) contributing was slightly greater than that in 1998 (3,715). The total egg take
(23,327,000) was up from that of 1998 (19,791,000).

1.2. BACKGROUND

The U.S. became a charter member of the North Atlantic Salmon Conservation Organization
(NASCO) in 1984. NASCO is charged with the international management of Atlantic salmon
stocks on the high seas. Three Commissioners for the U.S. are appointed by the President and
work under the auspices of the U.S. State Department. The Commissioners felt they needed
advice and input from scientists involved in salmon research and management throughout New
England and asked the New England Atlantic Salmon Committee (NEASC) to create such an
advisory committee. NEASC is comprised of State and Federal fishery agency chiefs who
designated personnel from their staff to serve on the "NASCO Research Committee", which was
formed in 1985.

The NASCO Research Committee met semiannually to discuss the terms of reference for
upcoming meetings of the International Council for the Exploration of the Seas (ICES) and
NASCO, as well to respond to inquiries from NASCO Commissioners. In July of 1988, the
Research Committee for the U.S. section to NASCO was restructured and called the U.S.
Atlantic Salmon Assessment Committee, to focus on 1) annual stock assessment, 2) proposal and
evaluation of research needs, and 3) serving the U.S. Section to NASCO.

A key element of the proposal was the development of an annual Assessment Meeting with the

main goal of producing an assessment document for the U.S. Commissioners. Additionally, the
report would serve as guidance, regarding research proposals and recommendations to the State
and Federal fishery agency chiefs through the NEASC.

1.3. RELATIONSHIP OF ICES TO NASCO

ICES, the official research arm of NASCO, is responsible for providing scientific advice to be
used by NASCO members as a basis for formulating biologically sound management
recommendations for the conservation of North Atlantic salmon stocks. ICES delegates
responsibilities for the collection and analysis of scientific data on salmon to various study
groups. The Working Group on North Atlantic Salmon that is composed of representatives of
member countries is an example.

"Terms of Reference" constitute the task assignments given to the North Atlantic Salmon
Working Group by ICES from recommendations received from NASCO, the EEC, and member
countries of ICES. Opportunities for development of Terms of Reference are available to the
Atlantic Salmon Assessment Committee by submission of issues of interest through the U.S.
Commissioners to NASCO or the appropriate channels.

1.4. CHAIRWOMAN'S COMMENTS



The New England Salmon Program was honored by a visit from Dr. Malcom Windsor and Dr.
Peter Hutchinson, North Atlantic Salmon Conservation Organization, in the autumn. The
NASCO Secretariat carried the pragmatic perspective that U.S. biologists should have to work
harder at restoring Atlantic salmon because we as a nation have allowed so many of the U.S.
salmon stocks to decline or disappear. The current state of the salmon runs and the efforts
required to restore these runs are simply the cost of our past decisions. These efforts are also
inextricably tied to the decisions of other nations and the whims of nature. Thus restoration
remains an arduous task. Only the future will tell whether we as a nation have the fortitude to
continue to address the many emerging and remaining management, habitat, biological, and
political issues swirling around the fate of Atlantic salmon. Regardless of future considerations,
the tremendous efforts of U.S. biologists in 1999 are clearly reflected in this year’s report.

Janice N. Rowan, Chair

2. STATUS OF PROGRAM

2.1. GENERAL PROGRAM UPDATE
2.1.1. CONNECTICUT RIVER
2.1.1.a. Adult Returns

A total of 154 sea-run Atlantic salmon adults was observed returning to the Connecticut River
watershed in 1999 including: 91 at the Holyoke fishway on the Connecticut River; 36 at the
Rainbow fishway on the Farmington River; 18 at the Decorative Specialties International (DSI)
fishway on the Westfield River including one fish that was hooked below the DSI dam and live-
captured by State personnel; and, nine at the Leesville fishway on the Salmon River. The spring
run lasted from May 2 to June 29. One of the Leesville salmon returned in the autumn on
October 17, 1999. The Westfield River Watershed Association volunteered to operate the DSI
fishway in autumn 1999, contributing 40 hours of volunteer time.

One salmon was released above the DSI dam on the Westfield. A total of 21 salmon was
released from the Holyoke fishlift (river km 138) and permitted to continue upstream. Twenty of
these released salmon were surgically fitted with radio-tags as part of a PGE Generating fish
passage study on the Deerfield River; of these, eight passed the fishway at Turners Falls, MA
(river km 198), eight passed the fishway at Vernon, VT (river km 228), two passed Bellows Falls
(river km 280), and one passed above Wilder (river km 350). One salmon was trapped and
released above the Townshend Dam on the West River. Redds were observed in the Sawmill
River. Radio-tagged salmon were documented in the Mill (Hatfield), Sawmill, Deerfield, West,
Cold, Saxtons, Williams, and Ammonoosuc river systems.

A total of 132 salmon was retained for broodstock: 87 sea runs were held at the Richard Cronin
National Salmon Station (RCNSS), and 45 sea runs were held at the Whittemore Salmon Station



(WSS).

Age and origin information was derived from scales and physical examination of each fish.
Origin information on released salmon was determined by examination for presence or absence
of adipose fins and sea-age was generally determined by size. All of the 154 observed salmon
were stocked as fry. Sea-age of fry was comprised of eleven grilse, 142 -2 sea-winter, and one
repeat spawner. Freshwater ages of salmon were 15 age-1", 117 age-2", and 15 age-3" (with
eight unknowns). The sex ratio was 84 females: 48 males, with 22 unknowns (mostly released
fish).

2.1.1.b. Hatchery Operations

Smolt stocking was resumed in the Connecticut River basin for the first time since 1994 to
provide a buffer against poor instream smolt production years. The U.S. Fish and Wildlife
Service (USFWS) released 21,136 yearling smolts from its first year class at the Pittsford
National Fish hatchery (PNFH). The remainder of the year class will be stocked as two-year
smolts in 2000. Annual production of 100,000 two-year smolts is expected to continue into the
future.

The PNFH 1+ parr experienced an epizootic of furunculosis this summer. Medicated feed was
utilized to manage the disease.

Egg Collection

A grand total of 13,607,659 green eggs was produced at seven state and federal hatcheries within
the basin. This is about 3.6 million more eggs than produced in 1998.

Sea-Run Broodstock

A total of 621,544 eggs (4.6% of the grand total eggs produced) was taken from 83 sea-run
females (3.9% of the grand total females spawned) held at the WSS and the RCNSS. A sample
of 41,747 fertilized eggs from 70 sea-run females crossed with 30 sea-run males and 37 wild parr
was egg-banked at the WSS for disease screening and subsequent production of future domestic
broodstock.

Domestic Broodstock

A total of 11,172,872 eggs (82.1% of the grand total eggs produced) was taken from 1,862
domestic females (87.1% of the grand total females spawned) held at the RCNSS, White River
National Fish Hatchery (WRNFH), Roger Reed State Fish Hatchery (RRSFH), Kensington State
Salmon Hatchery (KSSH), and Roxbury Fish Culture Station (RFCS).

Kelts

A total of 1,813,243 eggs (13.3% of the grand total eggs produced) was taken from 193 kelt
females (9% of the grand total females spawned) held at the WSS, RCNSS, and North Attleboro
National Fish Hatchery (NANFH).



2.1.1.c. Stocking

Juvenile Atlantic Salmon Releases. A total of 6,451,688 Atlantic salmon was stocked into the
Connecticut River watershed in 1999. Fish were released into 32 tributary systems throughout
the basin. The total consisted of 5,947,556 unfed fry (92%), 480,497 fed fry (7.4%), 1,000 0+
parr (<1%), and 22,635 one-year smolts (<1 %).

Over 4,600 volunteer hours or 586 volunteer-days were contributed to the program in 1999,
making a successful fry stocking season possible in the four state basin. Americorps contributed
1,499 hours and volunteers added another 588 hours stocking fry in Massachusetts' waters.
Vermont Department of Fish and Wildlife (VTFW) used 179 volunteers for a total of 953 hours
of fry stocking. New Hampshire Fish and Game (NHFGQG) tallied 400 hours of fry stocking time
from volunteers. Connecticut Department of Environmental Protection (CTDEP) logged 850
hours of volunteer time in fry stocking. The U.S. Forest Service (USFS) utilized 400 volunteer
hours for fry stocking.

Kelt Releases. Fourteen post-spawned sea-run Atlantic salmon were returned to the river in
1999. Ten 1998 kelts from the RCNSS were released at the Chicopee boat launch below the
Holyoke dam in January. The salmon were PIT tagged, adipose clipped, and floy tagged (blue).
One of these fish retained a radio-tag from the Deerfield passage study. Three 1999 kelts were
released at the same site in December. These salmon were PIT tagged and floy tagged (yellow).
An additional male salmon was released in East Haddam on the Salmon River in December.
This salmon was PIT tagged, and triple floy tagged (yellow).

2.1.1.d Juvenile Population Status
Smolt Monitoring

Northeast Utilities Service Company (NUSCO), the Silvio O. Conte National Fish and Wildlife
Refuge (SOCNFWR), and the Sunderland Office of Fisheries Assistance (SOFA) contracted with
Greenfield Community College (GCC) to conduct a mark-recapture smolt population estimate in
1999. This was the seventh consecutive year that a study has been conducted by marking smolts
at the Cabot Station bypass facility and recapturing them at the bypass facility in the Holyoke
Canal. The estimated number of smolts migrating past Holyoke was 60,700 (+/- 14,100) smolts.
This estimate is similar to last year’s estimate.

Based on expanded electrofishing data from index stations and assumed overwinter mortality, it
was estimated that 340,300 smolts were produced in tributaries basin wide in 1999, of which
244,900 were produced above Holyoke. Actual overwinter mortality is unknown and the
estimate does not include smolt mortality during migration. Differences between the two smolt
estimates reflect potential errors in each of the estimates and mortality of smolts between
tributary of origin and Holyoke. Most smolts have to travel long distances and pass multiple
dams before reaching Holyoke. River flows during much of the smolt migration were very low
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which likely increased mortality. Recent research in Connecticut River tributaries and Maine
suggests that overwinter survival may be lower than assumed in the electrofishing estimate.

Index Station Electrofishing Surveys

Juvenile salmon populations were assessed by electrofishing in late summer and fall at 186 index
stations throughout the watershed. Sampling was conducted by CTDEP, Massachusetts Division
of Fish and Wildlife (MAFW), NHFG, USFS, USFWS, and VTFW. Data are used to evaluate
fry stocking, estimate survival rates, and estimate smolt production. Densities of juvenile salmon
vary widely throughout the watershed. Generally, growth and survival of fry stocked in 1999
was lower than normal. Yearling parr density and growth was near normal in most tributary
systems. The smolt estimate for 2000 obtained by expanding electrofishing data and assuming
overwinter survival is 295,600. This estimate is 13% lower than last year’s record high. Smolt
production estimates for 2000 are substantially lower in tributaries below Holyoke than in 1999.
Most smolts are expected to be two year olds, with some yearlings and three year olds.

PG&E Generating Company/Normandeau Associates, Inc. continued to study the need for
upstream passage on the Deerfield River. Twenty sea-run salmon were radio-tagged and released
above the Holyoke dam in May 1999. Nine of the salmon reached the base of the #2 dam, which
is the lowermost dam on the Deerfield River. Fishway construction will be triggered next year if
four salmon are documented at the base of that dam.

Low summer flows necessitate repeating the downstream smolt passage study on the Sugar River
at the Lower Village project despite relatively good passage results in 1999.

Downstream passage was constructed on the Lower Robertson dam on the Ashuelot River in
1999.

2.1.1.f Genetics

The U.S. Geological Survey - Biological Resources Division, through the Conte Anadromous
Fish Research Center (USGS-CAFRC), again sampled tissue from all sea-run broodstock for
genetic monitoring (microsatellite analysis). The work was conducted in cooperation with the
National Fish Health Research Lab-Leetown (USGS-NFHRC-L).

All of the sea runs were PIT tagged to ensure individual identification at spawning. Spawning
was managed utilizing a breeding protocol developed last year to prevent pairings of closely
related fish. It was also utilized to establish a known family mark for progeny. Similarly marked
families from last year’s egg take were batched and stocked in the Farmington River (445,441
fry) and the West River (357,041 fry) in order to assess family survivability in various streams
and develop a technique to assess and identify productive tributaries through tissue sampling of
smolts and returning adults.

The population of spawning sea-run salmon did not meet the minimum requirement for 50 pairs
of parents. Although over 100 salmon were spawned, the sex ratio of sea runs was heavily
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skewed in favor of females at the RCNSS. This predominance of females has been typical in
runs dominated by fry-stocked salmon and it is unknown why the population at the WSS had an
even sex ratio this year. The use of mature parr collected in Massachusetts' streams helped
maintain a 1:1 spawning ratio at the RCNSS.

The 1:1 spawning ratio was observed for all domestic broodstock spawned at the WRNFH,
KSSH, and RRSFH.

The Genetics Subcommittee continued to plan for the expansion of the Genetics Marking Project
into the domestic broodstock reared at WRNFH. Future broodstock were segregated by families
into separate tanks and a complicated mating scheme is under development for use for the first
time in the fall of 2000. This initiative will allow the program to genetically mark the majority of
all fry (both sea run and domestic). This will facilitate comprehensive evaluation and monitoring
of both the fry stocking program and adult returns.

2.1.1.g General Program Information

Mr. Ernie Beckwith, CTDEP, was replaced on the Connecticut River Atlantic Salmon
Commission by Mr. James C. Moulton. Mr. Moulton passed away on December 22, 1999. This
position along with the MAFW Public Commissioner is currently vacant.

The Action Plan for implementing the revised Strategic Plan for the Restoration of Atlantic
Salmon to the Connecticut River was completed and approved in November 1999.

The Connecticut River Atlantic Salmon Commission (CRASC) Technical Committee established
a new Fish Culture Subcommittee to address issues pertaining to production and fish health. The
Subcommittee also serves to improve communication among fish culturists within and outside
the Connecticut River basin.

The CRASC hosted a scientific forum to bring fisheries managers, fish culturists, researchers,
administrators and academics together to hear and discuss research and activities pertaining to
the restoration of salmon and shad in the Connecticut River basin. A total of 13 speakers and 87
participants attended the meeting.

The U.S. Army Corps of Engineers (USACE) has initiated a process to revise Environmental
Assessments for the operation and maintenance of Corps owned flood control project in the
basin. This is potentially significant in that most of the original EAs were written in the mid-
1970s with no regard for Atlantic salmon. CRASC hopes to realize significant improvements to
fish passage, flows, and salmon habitat affected by Corps dams as a result of the process.

Two chemical spills occurred in June of 1999. There was a chlorine spill from a town swimming
pool in the Third Branch of the White River, VT, which killed juvenile salmon and resident fish.
Latex from a derailed railroad tanker spilled into the Deerfield River, MA, without apparent
negative impact. A sulfuric acid spill in September killed tens of thousands of fish in the North
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River, MA, with the total fish loss (including age-0 and age-1+ Atlantic salmon) valued by the
MAFW at over $114,000.

The Connecticut River Joint Commissions is working with PG&E Generating (formerly New
England Power and USGen), CRASC member agencies and others to update displays at fishway
visitor centers in MA, NH, and VT. Meetings have already addressed revisions necessary at the
Vernon, Bellows, Wilder, and Moore Visitor Centers on the mainstem Connecticut River. Many
of the proposed changes will improve the exhibits and messages pertaining to migratory fish and
salmon restoration. The updates will be phased in beginning with the fishway at the Wilder
Dam.

The Connecticut River Salmon Association in Connecticut and the Deerfield/Millers River
Chapter of Trout Unlimited together expanded their Fish Friends and Atlantic Salmon Egg
Rearing Programs to 53 schools, and over 1,500 students in the watershed in 1999 with plans to
expand the program in 2000. The CRASC supplies the eggs for classroom incubation, the
member agencies provide technical support and facility tours, and the groups train the teachers,
equip the classrooms, and stand by to help and to teach, as needed. This is an accomplishment
that the CRASC and its member agencies could never manage without the generous support of
these and other partners.

The USFWS signed a unique agreement with Hampshire College/Western Massachusetts Center
for Sustainable Aquaculture to re-open the Berkshire NFH. The Center will operate and maintain
the hatchery for educational purposes that potentially include assistance in production, stocking,
and fishery management for the migratory fish restoration program. The CRASC provided the
Center with 20 excess broodstock for display in time for the October Grand Re-Opening.

2.1.2. MAINE PROGRAM

2.1.2.a. Adult Returns

Adult Atlantic salmon counts were obtained at fishway trapping facilities on the Aroostook, St.
Croix, Narraguagus, Penobscot, Androscoggin, and Saco rivers. Redd counts in November were
also used to monitor and/or estimate adult returns to various Maine rivers.

Returns of adult spawners remained critically low in 1999 as evidenced by low documented adult

returns and extremely low redd counts. A continuing trend of recruitment failures in some rivers
poses a risk of extirpation of some Maine Atlantic salmon populations.

Rivers With Native Atlantic Salmon Runs
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Dennys River. Anglers fishing the Dennys River reported catching and releasing three salmon in
1999; the age and origin of these fish is unknown. A total of 23 redds was counted in the Dennys
River in the fall of 1999, a 28% decrease from the 32 redds counted the previous year. Captive
broodstock (81 in December 1999 and 9 in January 2000) were again stocked into the Dennys
River from Craig Brook National Fish Hatchery (CBNFH) in the fall, although those fish were
stocked after redd counts had been made. Installation of the new, A-frame Dennys River weir
was completed in late October; this facility will be operated on a daily basis beginning in the
spring of 2000 in an effort to monitor adult returns and to remove aquaculture escapees.

East Machias River. There was no reported rod catch in the East Machias River in 1999. The
number of redds counted in 1999 decreased by nearly 68% from the previous year (24 vs. 74). No
captive broodstock were released into the East Machias River in 1999 because of concerns with
SSSv, which was detected at very low levels in the broodstock at CBNFH.

Machias River. There was no reported rod catch in the Machias River in 1999. The number of
redds counted in 1999 decreased by 38% from the previous year (46 vs.74). As with the East
Machias River, no captive broodstock were released because of concerns with SSSv, which was
also detected at very low levels in the Machias River broodstock at CBNFH.

Pleasant River. There was no reported rod catch in the Pleasant River in 1999, and no salmon
redds were observed in the fall (compared to 2 in 1998 and 1 in 1997). However, due to the dark,
tea-colored waters of the Pleasant River it is likely that redds went undetected. Installation of the
new, A-frame Pleasant River weir was completed in late October; this facility will be operated on
a daily basis beginning in the spring of 2000, in an effort to monitor adult returns and to remove
aquaculture escapees.

Narraguagus River. Thirty-two adult salmon were counted at the Cherryfield fishway trapping
facility in 1999, an increase of 10 salmon from the previous year. Additionally, three aquaculture
escapees (all males) were captured late in the year. The 1999 adult salmon count was 46% below
the 5-year (1994-1998) average. Anglers fishing the Narraguagus River were known to have
caught and released 8 salmon during 1999, compared to 15 the previous year. A total of 43 redds
was counted in the drainage in 1999, a decrease of 32% from the previous year. No captive
broodstock were released into the Narraguagus River in 1999 because of concerns with SSSv,
which was detected at very low levels in the Narraguagus River broodstock at CBNFH.

Ducktrap River. There was no reported rod catch in the Ducktrap River. The Ducktrap was
one of the few Maine rivers that appeared to have increased adult salmon returns in 1999. A total
of 29 redds was found in 1999, vs. 9 in the previous year.

Sheepscot River. There was no reported rod catch of Atlantic salmon in the Sheepscot River in
1999; however, there was a significant increase in the number of redds counted (21 vs. 2 the
previous year) in November. Fifty (50) excess captive broodstock from CBNFH were released in
January 2000.
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Other Maine Atlantic Salmon Restoration Rivers

Penobscot River. Atlantic salmon returns to the Penobscot River continued the downward trend
that began in the mid-1980s. Total adult returns to the Penobscot River fish trapping facility at
the Veazie Dam was 968 salmon, a 20% decrease from 1998. Atlantic salmon returns to the
Penobscot River in 1999 declined by 31%, 50% and 59% compared to the 5-year, 10-year, and
20-year averages, respectively. As in the previous year about 50% of the Penobscot salmon run
(467 fish) was transported to CBNFH for broodstock purposes in 1999.

I1SW returns to the Penobscot River (265) were about the same as in 1998 (269); however, I1SW
returns were 11% and 41% below the 5-year and 10-year averages, respectively. MSW returns
(703) in 1999 also declined by 25% from the previous year, and were 36% and 53% below the 5-
year and 10-year averages, respectively.

Returns of native, wild-origin salmon (a combination of those salmon originating from natural
spawning and fry stocked from federal hatcheries) were about 1% higher in 1999 (166 vs. 164),
and 12% and 29% lower than the 5-year and 10-year averages, respectively. The composition of
native salmon in the Penobscot returns continues to gradually increase, with 17% of the run
composed of wild salmon in 1999, compared to 14% in 1998 and 13% and 12% for the 5-year
and 10-year averages, respectively

Approximately 200 salmon were estimated to have been caught and released by anglers fishing
the Penobscot River in 1999. In December 1999 the Maine Atlantic Salmon Commission
promulgated a rule, which closed the entire State of Maine to angling for Atlantic salmon
beginning in 2000.

Two redds were found in Cove Brook, a tributary to the lower Penobscot River, in December;
high stream flows late in the year hampered efforts to look for salmon redds in other lower
Penobscot River tributaries. Additionally, no redd counts were conducted in headwater areas due
to the paucity of female salmon (90) released to spawn naturally in the drainage. As in recent
years, it was necessary to transport most MSW females captured at Veazie to CBNFH for
broodstock purposes.

St. Croix River. A total of 13 native Atlantic salmon was captured at the Milltown Dam
fishway during 1999 - 68% fewer than the previous year. All but 2 of the 13 salmon captured
were retained for broodstock purposes; one female died of a fungal infection during the summer,
and one male was released at the trap because it was injured. The 1999 trap catch consisted of 8
1SW salmon and 5 MSW salmon, compared to 32 1SW and 9 MSW in 1998. The broodstock
that were spawned in November at the Mactaquac Hatchery (Fredericton, N.B.) by Department of
Fisheries and Oceans personnel, provided 23,590 eggs for future restocking programs in the St.
Croix River.
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An additional 23 aquaculture escapees (64% of the total trap catch) were captured in the
Milltown fishway trap in 1999, compared to 24 aquaculture escapees the previous year. The
number of native salmon returns has declined dramatically in recent years (previous 5-year
average = 69), while the number of aquaculture escapees has remained relatively constant (5-year
average = 36). Declining native salmon returns to the St. Croix may be attributed to the
following: 1) recent changes in stocking practices (e.g., fewer Penobscot-origin smolts and 0+
parr from Green Lake NFH (GLNFH) and more fry and 0+ parr of ""St. Croix strain" which may
be a result of interactions between native and farmed salmon; 2) declining numbers of MSW
spawners; 3) unfavorable marine survival conditions for Atlantic salmon stocks in the Gulf of
Maine; 4) drought conditions in recent years that may have negatively impacted fish passage (and
possibly predation by seals?) through the Milltown fishway; and 5) a 90% reduction in the St.
Croix alewife run in recent years. Alewives are a major food source for estuarine predators of
salmon smolts, and reduced alewife runs may result in increased predation in the lower river.

Androscoggin River. Five Atlantic salmon (and 1 LLS) were captured at the Brunswick Dam
fishway in 1999, compared to one the previous year. The Androscoggin River is not stocked
with hatchery-reared salmon; therefore all adult returns originate from natural reproduction
and/or strays from other rivers.

Saco River. A total of 66 adult salmon was enumerated at the Cataract Dam fish passage
facilities (East channel fish lift and West channel fishway) in 1999. Atlantic salmon returns to the
Saco River in 1999 were the highest since 1990, and the 2™ highest in the time series salmon
counts on the river, which began in 1985.

Overall, salmon returns increased by 136% from the previous year, and by 85% over the 5-year
average. The significant increase in adult salmon returns to the Saco River in 1999 may be
attributed primarily to increased stocking efforts during the period 1995-1997. For example, the
Saco River Salmon Club stocked 376,000 fry in 1995 (only about one-half as many fry were
stocked the previous year), and the USFWS stocked large numbers of 0+ parr in the drainage in
both 1996 (45,000) and 1997 (63,300).

Union River. Operation of the trapping facility on the Union River at Ellsworth resulted in the
capture of 72 salmon in 1999, compared to 13 salmon in 1998 and 8 in 1997. Unfortunately, the
Union River salmon trap was operated by personnel with little training in identifying aquaculture
escapees and fish handling techniques; therefore, data pertaining to the salmon captured in 1999
was severely limited. Analyses of the scale samples provided by the trap operator revealed that
nearly all (10 of 11 samples, or 91%) of the salmon returns to the Union in 1999 were
aquaculture escapees. Excluding the aquaculture escapees, there were 3 1ISW and 6 MSW
Atlantic salmon returns to the Union River in 1999.
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The fact that most adult returns were aquaculture escapees can also be inferred from the large
number of fish with deformed fins (dorsal, and paired fins), the seasonal pattern of adult returns
(e.g., 22% of the total run was captured on one day and most fish were late-run), and the number
of returns per 1,000 fry (or 0+ parr) stocked was exceedingly high (e.g., <2,000 fry required for 1
adult return, compared to 50,000/adult return in other New England rivers). Additionally, the
salmon farmer with cages located in lower Union River Bay expressed the opinion that he
thought that there was some unexplained attrition in the numbers of fish that he was rearing
(note, the cage site(s) involved contain approximately 200,000 salmon). The salmon farmer also
reported that in March 1996 (when the Union River experienced another unusually large (69) and
unexplained number of salmon returns) he lost 10,000 small salmon (1-2 kg.) and 3,000 large
salmon (4-5 kg.) from seal attacks to his cage(s).

Aroostook River. The trap catch of Atlantic salmon at the Tinker Dam (NB) in 1999 was
slightly lower than the previous year (25 vs. 30). There were 17 1SW salmon returns and 8 MSW
returns in 1999, vs. 14 and 16 in 1998. Returns to the Aroostook River continue to reflect trends
observed for the entire Saint John Drainage, which also experienced a slight decrease in salmon
returns (5,003 vs. 5,876) compared to the previous year. Since Atlantic salmon returns to the
Aroostook River are initially counted in the returns to the Saint John River in Canada (at the
Mactaquac Dam), they are not included in the annual totals for U.S. rivers.

2.1.2.b. Hatchery Operations

Broodstock from six Maine rivers produced the following egg takes at CBNFH in November
[1998 egg take noted in ()]:

Dennys River 306,000 (443,170)
East Machias River 296,000 (362,985)
Machias River 550,000 (570,750)
Narraguagus River 542,000 (490,020)
Penobscot River 2,419,000 (2,804,085)
Sheepscot River 310,000 (542,820)
Total 4,423,000 5,213,830

Collections of native (wild) parr in the Downeast rivers of Maine continued in 1999. A total of
854 Atlantic salmon parr was collected from the following rivers: Dennys (150); East Machias
(125); Machias (238); Narraguagus (255); Sheepscot (86). These fish will be reared to maturity
at CBNFH in order to provide river-specific hatchery stocks for future restocking programs in
their rivers of origin.

2.1.2.c. Stocking Programs
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Most of the 3.5 million salmon stocked into 10 Maine rivers in 1999 were released as fry that had
started feeding prior to release. Atlantic salmon fry releases in selected Maine rivers since 1994
(rounded to nearest 1,000) are shown below; a complete stocking summary for all life stages and
all Maine rivers may be found in Table 2.2.1.

Year Dennys E. Machias | Machias | Narraguagus | Sheepscot | Penobscot
1994 20,000 0 20,000 0 0| 949,000
1995 84,000 0| 150,000 105,000 0| 617,000
1996 142,000 115,000 233,000 201,000| 102,000| 1,242,000
1997 192,000 113,000 236,000 196,000 64,000 1,472,000
1998 234,000 191,000 302,000 275,000| 267,000| 930,000
1999 172,000 210,000| 169,000 155,000| 302,000 1,500,000

Native Atlantic salmon parr have been collected from the Maine native salmon rivers since 1992.
These parr have been raised to sexual maturity at CBNFH, and have been producing eggs for the
river-specific program since 1994. The increasing number of adult brood fish, ranging in size
from 1.4 to 4.5 kg each, resulted in an increased demand on the water supply at the hatchery.
Therefore, as in previous years a portion of these broodstock (81 salmon) was returned to their
rivers of origin in 1999. Unfortunately, most of the salmon that would ordinarily be released had
to be destroyed as a precautionary measure to prevent the possible (though unlikely) spread of
SSSv (see summary to follow). An additional 2,404 captive broodstock (F, Penobscot-origin)
were released into the Penobscot drainage in 1999.

2.1.2.d. Juvenile Salmon Populations Status
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Juvenile salmon population surveys were conducted at over 100 sites throughout the seven Maine
drainages with wild salmon runs. Population surveys ranged from qualitative survival estimates
throughout the drainages to quantitative population estimates at well-established index sites.
Densities of young-of-year and parr (age 1+ and 2+ combined) remain at low levels, except for a
few sites that had densities commensurate with long term averages due to the recent river-
specific fry stocking program. The low juvenile salmon populations throughout many Maine
rivers continues to be a direct result of insufficient spawning escapement in recent years, and sub
optimal survival of stocked fry.

Narraguagus River parr population estimates are based upon electrofishing data from up to 45
sites that are sampled annually. The drainage-wide population estimate of age 1+ and older
Atlantic salmon parr on the Narraguagus River for 1999 was not available for this meeting.
Drainage-wide population estimates (historical data revised and updated in 1999), which have
been conducted on the Narraguagus since 1991, are as follows:

1999 unavailable at this time

1998 25,362 42,976 (1999 smolt est.= 3,607 + 345)
1997 27,040 +4,429 (1998 smolt est.= 2,925 + 274)
1996 11,777 +1,181 (1997 smolt est.= 2,871 + 539)

1995 12,901 12,632
1994 9,568 + 667
1993 22,701 16,796
1992 14,985 +1,824
1991 16,301 +1,802

The 1998 parr population estimate, which was the second highest estimate in the time series of
data, reflects the significant influence of the river-specific fry stocking program; in 1997 about
209,000 fry were scatter planted throughout the Narraguagus River drainage.

The intensive smolt studies in the Narraguagus River, a joint ASA-NMFS effort, continued in the
spring of 1999. Five rotary drum, screw-type traps were used to capture aboutl, 136 smolts at
two sites in the lower river, which produced an estimated smolt run of about 3,000 wild smolts.
Ultrasonic pingers were surgically implanted into 112 wild smolts and 22 hatchery smolts, and
median travel times and survival through the lower Narraguagus River and Bay were estimated.
Data from juvenile salmon tagged with ultrasonic tags is still being analyzed, and detailed results
from these studies may be found in other sections of this report. The third year of smolt
estimates supports the previous findings that overwinter survival was <30% (probability 90%)
lower than observed in other studies and likely impacting this population.

2.1.2.e. Fish Passage
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Three obstructions to fish passage were removed in Maine during 1999. On the Kennebec River,
the Edwards Dam was removed in July, providing all anadromous species of fish permanent
access to 17 miles of riverine habitat for the first time in more than 150 years. Additionally, two
(breached) dams were completely removed in the Penobscot River drainage, the FlourMill Dam
on Souadabscook Stream and the Brownville Dam on the Pleasant River.

2.1.2.f. Genetics Collections and Broodstock Evaluation

Beginning in 1999 all broodstock at CBNFH were tagged with a PIT tag, and tissue samples were
collected for genetic characterization. This activity will allow for the establishment of
genetically marked families, which can be tracked through a non-lethal fin sample at various life
stages. This type of marking, because it does not involve genetic manipulation or alteration, does
not require US Food and Drug Administration or other agency approval, as is required with other
non-lethal marks such as the calcein or bovine serum. The need to assess the contribution of fry
stocking to the population of Atlantic salmon in Maine continues to be a high priority of this
program.

During March and April 1999 all broodstock (2,116 salmon) at CBNFH were genetically
sampled. This was done in order to allow for better management of the broodstock populations
and to cull salmon with undesirable genetic material (e.g., any fish with evidence of European
alleles). These samples were sent to the USGS-NFHRC-L for analysis prior to spawning in
1999.

All incoming river-specific parr broodstock were also genetically sampled and PIT tagged in
1999. Parr were tagged and sampled in the field to allow for identification of individual fish
from each collection site. These samples are currently being archived at the Maine Fisheries
Coordinators office.

Penobscot River broodstock (570) were genetically sampled at the Veazie fishway trap and/or
during spawning operations in 1999. These samples were collected as part of the on-going
genetic characterization studies that began in Maine in 1990, and also to initiate a genetic
marking program for future releases of hatchery-reared salmon in the Penobscot River drainage.

In addition to Atlantic salmon broodstock sampling activities, several other genetic samples were
collected in 1999. Samples of landlocked salmon (50 each) were collected from the Maine
Department of Inland Fisheries and Wildlife’s Casco and Grand Lake hatcheries. Tissue samples
were also collected from brown trout in Bond Brook, a tributary to the lower Kennebec River.
Additional samples were also collected from Cove Brook, Eaton Brook, Felts Brook, and
Kenduskeag Stream, all tributaries to lower Penobscot River. Additional samples from the
Ducktrap River were also collected.
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Tissue samples for genetic characterization studies were also collected from emigrating smolts
from the Pleasant River (354) and Narraguagus River (18) during April and May at smolt
trapping facilities on those rivers. An additional 714 wild parr were captured, PIT tagged, tissue
sampled and released in the Pleasant River during BGEST sampling.

Forty-seven parr, which are suspected of being escapees from a private hatchery on the Pleasant
River, were also collected and those tissue samples were sent to the NBS Lab in Leetown for
genetic analysis. Similarly, tissue samples from 28 parr were collected below a private hatchery
on the East Machias River in October.

2.1.2.g. General Program Information
SSSv in Maine Atlantic salmon Stocks

In 1998, NANFH reported the presence of tumors in the swim bladders of the Pleasant River
captive parr broodstock they were maintaining. Approximately one-third of the fish had died.
Currently, the cause of these mortalities and tumors is believed by researchers at Cornell
University to be a retrovirus and has been named Salmon Swimbladder Sarcoma Virus (SSSv).
Plans to collect more broodstock from the Pleasant River have been postponed indefinitely
pending further research concerning this virus.

To date, no clinical signs of the SSSv have been observed at the CBNFH. Blood samples taken
from broodstock in March 1999 showed positive results in only 7 out of the 510 fish sampled
using PCR (Polymerase Chain Reaction) sequencing. These fish, from three Maine salmon
stocks (East Machias, Machias and Narraguagus), were removed from the spawning population.

Additional samples taken in September 1999, and 11 of 1,088 fish sampled tested positive for the
virus. Two of these were from the Penobscot sea-run broodstock, while the others were from the
Machias (2), Narraguagus (5) and Sheepscot (2). Broodstock that were positive for SSSv, and
could be identified by PIT tag number, were removed from the spawning population in 1999.

Data to date from extensive testing at CBNFH does not support great concern for virulence, high
transmissibility, or clinical disease under conditions at the facility. However, due to the
complicated and elusive nature of the virus, research into the transmission and route of infection
is needed, as well as determining the pathogenesis of the virus.

Pathogen and disease surveys
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In addition to the broodstock and genetic protocols created for the CBNFH, all personnel follow
the standard USFWS Fish Health Protocols and the New England Salmonid Fish Health
Guidelines. The Lamar Fish Health Unit is ensuring adherence to these protocols through
periodic updates to current policies. Current sampling includes tests for viral and bacterial
infections, and, in addition to Service standards, follows guidelines established by the NASCO,
New England Fish Health Committee, and the State of Maine.

Fish brought on to the hatchery for broodstock purposes are isolated pending the annual fish
health inspection. Additionally, ovarian fluid is taken from all female salmon during spawning
activities and analyzed for vertically transmittable diseases.

The Lamar Fish Health Unit wrote a complete update on Maine fish health sampling techniques
and results entitled "Downeast Fish Health Surveillance History" in 1999.

Reconstruction of Craig Brook NFH

The CBNFH became a more integral part of the USFWS recovery efforts for Atlantic salmon in
Maine in 1991, when the station was reprogrammed from a single-stock (Penobscot River)
Atlantic salmon broodstock and smolt production facility to a multiple (river-specific)
broodstock and fry production facility.

The CBNFH began a major construction project to accomplish this program change. The
construction was split in two phases. Phase I, which began in the summer of 1998, consists of
the replacement of both water supply pipelines (from Alamoosook Lake and Craig Pond), plus a
new shallow water intake and the creation of deep-water intake in Craig Pond. Additionally, a
new broodstock and production building will be constructed, consisting of six broodstock
holding bays, six incubation and fry rearing units, office space for hatchery personnel, a
workshop, feed storage facilities, a library, a conference room and a visitor center. Phase I of the
construction program is expected to be completed by June 2000.

In December 1999, the Phase II construction program began. This part of the CBNFH

reconstruction project will provide additional offices and administrative space, plus an incubation
and fry-rearing unit for the Penobscot River Atlantic salmon restoration program.

Creation of the Atlantic Salmon Commission
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In June 1999, the Maine legislature passed legislation abolishing the Atlantic Salmon Authority,
which had been in existence since September 1995, and establishing a new, 3-member Atlantic
Salmon Commission. The Commission consists of the Commissioners of Inland Fisheries and
Wildlife and Marine Resources, and a Public Member appointed by the Governor. The
headquarters for the Salmon Commission is located in Augusta, Maine, and day-to-day
operations of the agency will be the responsibility of a newly created position of Executive
Director. The legislation also added additional staff to the Commission (2 on July 1, 1999 and
one on July 1, 2000), and transferred responsibility for the Maine Atlantic Salmon Conservation
Plan from the Land and Water Resources Council to the Atlantic Salmon Commission.

Maine Listing Status Update (presented by Mary Colligan, recorded by Dan Kircheis)

In 1997 the USFWS and National Marine Fisheries Service (NMFS) withdrew their initial
proposal to list the Atlantic salmon under the Endangered Species Act based primarily on the
implementation of the Maine State Conservation Plan, international regulation of harvest and
evidence of improvement within current stocks. A law suit was subsequently filed by Trout
Unlimited, the Atlantic Salmon Federation and ten other groups challenging the 1997 decision
and requesting emergency listing.

In 1999, the Services received and reviewed the first Conservation Plan accomplishment report
from the State. The draft Status Review was also updated confirming that a distinct population
segment existed for eight river populations from the Kennebec River in the south to but not
including the St. Croix River in the north. Atlantic salmon populations within that DPS include
the seven rivers previously proposed for listing and Cove Brook. The Status Review established
five listing factors:

e Current condition of existing freshwater habitat
e The impact of commercial, recreational and research utilization
e Disease and predation on current populations
Seals
Striped bass
ISA and SSSv
e Inadequacies of regulatory mechanisms
Water withdrawals
Aquaculture practices
e Other natural or man-made factors that threaten the existence of current
populations

The July 1999 Status Review determined that current salmon populations are endangered and the
Services proposed the Gulf of Maine DPS for listing.

In November 1999, it was officially announced that the salmon would be considered for listing.
A public comment period was opened and is scheduled to end on March 15. Within the public
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comment period, public hearings were held in Machias, Ellsworth and Rockland Maine. The
attendance far exceeded the anticipated turnout.

An estimated 75% of the speakers were opposed to a listing. Most of the opposition was focused
on concerns of uncertainty and failure to provide enough time for the state to implement the plan.
The support for the listing focused on strong data supporting the need for a listing, and criticism

of Maine’s implementation of and funding for the Conservation Plan.

In February 1999, Maine filed suit against the Services on the basis that the Services failed to
comply with Freedom of Information Act Requests. Through this process, Maine is requesting
an extension of the comment period.

The Services must determine if the species will be listed by November 17, 2000 though a six-
month extension is possible. The Services’ intention, if salmon are listed is to build a recovery
plan based on the state conservation plan with some modifications.

State agencies or the Services are usually responsible for drafting recovery plans. The hope is to
develop the plan cooperatively with all parties who may be impacted by the listing, including the
agencies and industry.

The process will continue through November based on legal requirements. In the mean time, a
federal judge can order an emergency listing at any time. This would trigger a 240 day listing
during which the listing process would be implemented.

2.1.3. MERRIMACK RIVER

2.1.3.a. Adult Returns

A total of 185 Atlantic salmon returned to the Merrimack River in 1999. This represented an
increase of 62 fish compared to the total number that returned in 1998. In addition, six domestic
broodstock were captured at the dam and transported to the Nashua National Fish Hatchery
(NNFH). These fish were identified as broodstock through scale analyses. Also included within
the total were five adults captured immediately downstream from the Essex Dam by
electrofishing.

Interestingly, only one fish was captured at the Essex Dam fishlift during the fall on 27
September. However, in fall 1998, 33 fish were captured at the fishlift.

The returns are categorized as follows:
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Fry Stocking Origin Adults

Grilse 2SW__ 3SW RS
9 64 0 0

Parr Stocking Origin Adults

Grilse 2SW__ 3SW RS
0 0 0 0

Smolt Stocking Origin Adults

Grilse 2SW__ 3SW RS
46 65 1 0

The virgin multi-sea-winter component (70% of river returns - 129 fish) was comprised of 27%
males (34 fish) and 73% females (94 fish).

The rate of return (adults produced per 1,000 juveniles stocked) for fry-origin adults continued to
be quite low for the eighth consecutive cohort. The current rate of return for the 1995 fry cohort
was 0.0290, an increase of 35% above the rate for the 1994 fry cohort. Fry-origin age classes 2.3,
3.2, and 3.3 have not yet returned. When fish return from these age classes the reported rate of
return will be revised.

The rate of return (adults produced per 1,000 juveniles stocked) for smolt-origin adults increased
for the fifth consecutive cohort. The rate for the 1997 cohort (age 1.3 not yet counted) was 1.31,
an increase of 19% above the rate for the 1996 cohort.

2.1.3.b. Hatchery Operations

The majority of the Atlantic salmon fry produced for release in the watershed were provided by
the NANFH and the WSFH and were primarily of domestic broodstock parentage. A few fed fry

were produced by the NNFH. Smolts produced for stocking purposes in 1999 were provided by
the GLNFH and were of Penobscot River sea-run parentage.

Egg Collection

Sea-Run Broodstock
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Eighty-eight females were captured at, or immediately downstream from the Essex Dam fishlift
and transported to the NNFH, where 88 produced 736,572 eggs. The majority of the eggs were
transported to the NANFH to be hatched and released as fry. Some eggs, approximately 1.2 %,
were retained at the NNFH for broodstock development.

Thirty pre-spawners were marked with Floy tags and released into the Baker River watershed to
evaluate the potential for spawning and natural reproduction of fry. Eight of theses fish were also

tagged with radio transmitters.

Captive/Domestic Broodstock

A total of 520 (452 age 3" and 68 age 2") female broodstock reared at the NNFH provided an
estimated 2,658,755 eggs. Eggs were transported to the Powder Mill SFH, and the NANFH
(99%) to be held for fry stocking within the Merrimack River basin. Approximately 500,000 of
the eggs transported to the NANFH are being incubated for the Pawcatuck River salmon
restoration program.

2.1.3.c. Stocking

Approximately 1.76 million juvenile Atlantic salmon were released in the Merrimack River basin
during the period, April - June of 1999. The release included approximately 1.73 million unfed
fry, 28,211 fed fry, 6,740 1" parr, and 56,407 yearling smolts. Although the majority of the
smolts were not marked or tagged, it is possible to determine the origin of adult returns by
analyzing the pattern or signature on the scales of fish. Scale analyses are therefore used to
differentiate between fish stocked as fry or smolts.

All major tributaries upstream from the Nashua River in NH, excluding the Soucook and
Winnipesaukee rivers, were stocked with fry. Numerous small tributaries to the Merrimack River
and its principal tributary system, the Pemigewasset River watershed, also were stocked.

The majority of smolts were released into the mainstem of the Merrimack River a short distance
downstream from the Essex Dam in Lawrence, MA. Approximately 500 smolts were released in

the mainstem of the river in New Hampshire as part of studies to test the effectiveness of
downstream fish passage facilities at hydroelectric sites.

2.1.3.d. Juvenile Population Status

Yearling Fry / Parr Assessment
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Parr were collected at 26 sites in 18 rivers, streams or brooks through out the basin in 1999. A
stratified sampling scheme was used to determine the abundance of parr. Parr estimates were
determined for the basin, regions and geostrata. Habitat was stratified into four regions, where
each region has different characteristics that included climate, geography, geology, hydrology,
and land use. Estimates derived for geostrata involved sampling within regions in very large
rivers [drainage area (da) > 200,000 ha, in large river (40,289 da 200,000 ha), and small rivers
and brooks where da < 40,500 ha]. Sampling was directed at yearling and parr (age 1) and
involved electrofishing during late summer and early fall. Data collection involved a cooperative
effort and included staff from the NHFG, USFS, USFWS, and volunteers.

The 26 sample sites included a total of 80 units (one unit = 100 m?) of juvenile habitat. The
estimated number of available habitat units in the basin is 65,742 and of the total units available,
approximately 50,947 were stocked with fry in 1998. Units sampled represent about 0.57% of the
total available and 0.74% of those stocked with fry.

Natural reproduction of Atlantic salmon is not known to occur in the Merrimack River basin. In
recent years, sexually mature broodstock salmon have been released in headwater areas, but due
to low numbers released, their contribution to the production of fry is assumed to be minimal. In
1998 broodstock released in the Baker River constructed approximately 28 redds. In spring 1999,
inspections revealed that fry were present in two redds. These fry will be represented in the
estimates of yearling parr in fall 2000.

Results of assessments in 1999 generally show a below average abundance of yearling parr at
seven key index rivers located throughout the watershed. A time series of estimated parr
abundance is available for the East Branch Pemigewasset, Pemigewasset, Mad, Baker, Smith,
South Branch Piscataquog, and Souhegan rivers. In recent years the stocking density of fry has
been increased two fold in these rivers to maximize production of smolts. Low stocking densities
had previously ranged from 18 fry/unit to 48 fry/unit, but in recent years the numbers have
ranged from 36 fry/unit to 96 fry/unit. The results of evaluations of yearling parr abundance at
these and other sites in the watershed suggest that the recent high stocking densities may be
resulting in density dependent factors that adversely affect the growth and survival of parr. Given
the result of these evaluations, fry stocking densities in the noted index rivers in 1999 was
reduced to the previous low levels.

The average number of parr per unit during years of high fry stocking densities ranged from a
low of 1.0 parr/unit to a high of 5.7 parr/unit. However, yearling parr/unit at sample sites in index
rivers ranged from a low of 0.3 to a high of 4.7 in 1999.

The total number of fry released in the watershed increased in 1998 and the number approached
2.58 million. In years 1994 and 1995 the number of fry released in the watershed was
approximately 2.82 million fry. The number released 1999 was about 1.76 million and it is
expected that total releases in the watershed in future years will not exceed 1.7 million fry. The
majority of fry are released within watershed Region 1, 2 and 4. The headwaters of the watershed
are located within Region 1, which is forested with rugged terrain and high peaks. This region
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represents approximately 32 % of the habitat stocked with fry. Region 2 is forested, interspersed
with agricultural lands, large lakes and less mountainous terrain and represents 42% of the total
juvenile rearing habitat in the watershed. Region 3 is agricultural with broad valleys and
moderately rolling hills and represents 2 % of the habitat stocked in the watershed. Region 4
contains about 17 % of the habitat stocked and is an area interspersed with ponds, wetlands, and
sluggish streams with widespread agricultural and developed lands.

Results of assessments for 1999 generally indicate that parr abundance at index rivers in each
region is below the average for high density stocking years. In particular, yearling parr abundance
in Region 4 is considerably lower in the Souhegan River (0.3 parr/unit) than that observed in the
river in 1998 (11.7 parr/unit). This is clearly attributable to a loss in a year class within that river.
Under-yearling abundance in 1998 in the Souhegan River was extremely poor likely due to low
summer water levels.

2.1.3.e. Fish Passage
Downstream Fish Passage

PSNH continued to conduct downstream fish passage studies using hatchery reared Atlantic
salmon smolts at the Garvins Fall Dam. The studies were directed at assessing the fish bypass
and smolt sampler constructed at the Ayers Island project, documenting downstream movement
of parr in fall at this project, and assessing the effectiveness of the louver weir in the power canal
of the Garvins Fall hydroelectric project.

Results previously obtained at Ayers Island Dam showed success in capturing fall parr in the
sampler. It was previously not know whether parr moved or migrated in rivers in the watershed
in fall. Additional work will be carried out in 2000 to determine the timing of migration of wild
smolts. Fishery agencies and PSNH are further developing plans for future fall and spring
operation of the sampler at Ayers Island Dam.

The results at the Garvins Falls hydroelectric project were inconclusive and additional studies are
planned for 2000. A smolt bypass with capture capability was constructed in late 1998 and was
tested in 1999. Preliminary results suggest that domestic broodstock released for sport angling
opportunities may be congregating in the weir and adversely affecting the downstream movement
of smolts. Measures will be implemented in spring 2000 to exclude or purge broodstock from the
louver weir using an electric barrier.

Upstream Fish Passage

Upstream fish passage problems associated with the Lowell fish passage complex have continued
to occur. Fishery agencies and Consolidated Hydro, Inc., owner / operator of the Lowell
hydroelectric facility are attempting to resolve fish passage issues. The matter may be referred to
FERC for resolution in 2000.
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Impacts of River Obstructions

Approximately 60% of the juvenile production habitat in the Merrimack River watershed is
located in the headwaters of the basin in the Pemigewasset River watershed. Migrating smolts
from this region encounter seven hydroelectric facilities and one earthen flood control dam. The
tributaries throughout the watershed also have numerous obstructions impeding the migration of
fish with greater than 100 dams located in these smaller watersheds. The number of smolts that
successfully exit the watershed is based in large part on the survival of fish as they pass
successive dams. Studies and evaluations of fish passage efficiency and effectiveness at most
mainstem and a number of tributary dams is ongoing, and these studies have demonstrated that
smolt mortality occurs at dams and that seaward migration is impeded or delayed at dams. Water
regimes during the period of seaward migration are also altered due to the presence of dams that
can delay migration and reduce smolt survival. All returning adult salmon are currently captured
at the first dam upstream from tidewater, and the construction of upstream fish passage facilities
at dams to provide fish access to upriver spawning habitat is not likely in the near term. The
number of adult returns has been low, and target levels have not been reached to trigger the need
for upstream fish passage facilities. Considerable work is required at both main stem and
tributary dams to improve the effectiveness and efficiency of downstream fish passage facilities.
Fishery resource agencies will continue to consult and coordinate with hydroelectric facility
owner/operators to improve downstream passage and survival of salmon.

2.1.3.f. Genetics

No work except the maintenance of existing Atlantic salmon spawning protocols was conducted
in this area in 1999.

2.1.3.g. General Program Information

Domestic Atlantic Salmon Broodstock Releases. In the spring and fall of 1999, 3,275 surplus
broodstock at the NNFH were released to provide angling opportunities in the mainstem of the
Merrimack River and a small reach of the Pemigewasset River. The spring releases included both
age 3" and 4" fish. Approximately 90% of the age 3" fish were non-spawners, and all of the age
4" fish had been held and reconditioned in the hatchery prior to release in spring. A total of 401
age 3" fish were released in November and all were non-spawners.

Pre-spawner Releases / Natural Reproduction Study

Sea-run Atlantic salmon were released into the Baker River in 1999 to evaluate the potential for
spawning and natural production of fry within the watershed. The Baker River is a major
tributary of the Pemigewasset River. The Pemigewasset River and Winnipesaukee River form the
headwaters of the Merrimack River watershed. On 13 October thirty sea-run and one domestic
broodstock salmon were released at two locations in the Baker River. Seven sea-run female and
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the one domestic female were equipped with externally mounted radio transmitters to monitor
their behavior and movement.

All radio tagged sea-run fish displayed distinct downstream movement within a short period
following release in 1999. The seven radio-tagged sea-run fish moved out of the Baker River
system and down the Pemigewasset River. They were located at Ayers Island Dam (the first
downstream dam) within four days following their release, a distance of 53.7 to 61.9 river
kilometers. Of the four fish that passed Ayers Island Dam two fish also passed other downstream
hydroelectric facilities. Another of the seven tagged fish located at Ayers Island Dam swam
upstream to Livermore Falls, a distance of 29.4 river kilometers. The remaining two radio tagged
fish were never located again.

The radio tagged domestic fish held position over spawning gravel near the release site for about
one month. Shore based site inspection did not reveal redd construction in proximity to that
location. In addition, canoe reconnaissance two weeks after the release of fish did not reveal
redds or fish near suitable spawning habitat in the Baker River with the exception of the one
radio tagged domestic broodstock.

Current findings suggest that sea-run fish become widely distributed in the watershed perhaps
seeking out their natal river. Once fish pass over Ayers Island Dam or other downstream dams
they are unable to move upstream and access upriver spawning habitat. Future management
strategies should involve releases of sea-run fish at earlier times in the season to provide fish a
longer period.

of in-river acclimatization, and releases of sea-run fish at lower river sites to better understand
the importance of site fidelity to natural reproduction.

Atlantic Salmon Domestic Broodstock Sport Fishery

The NHFG via a permit system manages the Atlantic salmon broodstock fishery. Angled Atlantic
salmon that are retained must be tagged. Creel limits are; one fish per day, five fish per season
with a minimum length of 15 inches. The open season for salmon is April 1 through September
30. The river is divided into two management areas: (1) a fly fishing only section, and (2) a
single hook artificial lure or fly section.

In the early winter of 1998 and the spring of 1999, 3,232 surplus broodstock were released for the
sport fishery. The winter release included 358, age 3+ and age 4+, fish that were spawned prior to
release. The early spring release included 2,874 reconditioned, age 3" and age 4", fish that had
spawned the previous fall.

The results of the 1999 sport fishery are presented in Table 2.1.3.g. (1993 - 1998 results are
included for comparison). A total of 1,698 salmon permits were sold in 1999, of this number,
1,182 anglers reported they had participated in the Atlantic salmon broodstock fishery. The
majority of the anglers were NH residents, 10% were nonresidents. Anglers fished an estimated
21,276 hours during 8,274 fishing trips. They caught an estimated 2,707 fish, releases 2,104, and
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kept 603 salmon. Catch per unit effort was .127 salmon per hour (anglers fished about 8 hours
before catching a salmon). The 1,182 anglers spent an average of $184.00 during the season for
an estimated total expenditure of $217,488.

The total number of permits sold in 1999 decreased .013% from the 1998 season and was below
the six year mean. However, total effort remained nearly the same as in 1998, and the total angler
trips and sport catches increased substantially. This indicates that those anglers who participated
in the fishery were more successful in catching salmon than in previous years. The catch per unit
effort (0.127 salmon per hour) is the highest recorded for the fishery since the inception of the
program in 1993.

Education / Outreach

Adopt-A-Salmon Family

Adopt-A-Salmon Family (AASF) concluded its sixth highly successful year in June 1999.
Membership in the program was held at about one hundred schools. While demand for inclusion
in AASF by additional schools continues, the program coordinator feels that increasing the
number of schools beyond the present complement, without additional funding and personnel to
support program expansion, would result in a diminution in the level of support the USFWS
would be able to provide to existing participants. Admission of additional schools to the
program is now contingent upon others dropping out. The drop-out rate for AASF is low, not
surprising give the program’s popularity.

AASF continues to draw high profile positive attention to the USFWS’s effort to restore
anadromous fish species to New England rivers. New Hampshire Crossroads, a very popular
public television news magazine, profiled the AASF program in its May broadcast. The six
minute story - a lot of time for a television news story - chronicled the year long AASF
experience of a class of fifth grade students at a school in Derry, New Hampshire. The story was
re-aired a number of times. The AASF coordinator lost track of the number of people, from both
Massachusetts and New Hampshire - who viewed the story. Great free advertising for the
USFWS!

The AASF coordinator continued to work collaboratively with the Nashua River Watershed
Association to conduct an Earth Stewards conservation education program at the Broad Street
Elementary School in Nashua, New Hampshire. Fifth and sixth grade students participate in this
two year program, learning about a host of watershed-related issues through hands-on
experiences with Atlantic salmon fry and parr. Earth Stewards is a national Service outreach
program in which individual field stations partner with local natural resource organizations to
develop unique conservation education programs, focusing on locally-relevant natural resource
issues, for neighborhood schools.

During the 1999/2000 school year the AASF coordinator worked on new AASF curriculum
materials for students in the early elementary grades. The existing curriculum materials were
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developed for upper elementary and middle schools students. As more and more early
elementary educators have taken on the AASF program in recent years, the need for new age-
appropriate materials has become apparent.

Several schools within the Merrimack River basin are raising Atlantic salmon parr in the
classroom during the 1999/2000 school year. This activity is a departure from the traditional
AASF program, where salmon eggs are hatched in a classroom incubator and the resulting fry
released into a stream in the spring. Because parr are released into the main stem of the
Merrimack River, participating students are typically exposed to a very urban landscape
bordering the river; they witness a much different land use pattern than when they released
salmon fry into a remote tributary. Such exposure has great educational value as the students
consider the impacts of human culture on watershed health.

Amoskeag Partnership

The anadromous fish program continued to be represented in the Amoskeag Partnership. The
partners (PSNH, NHFG, the Audubon Society of NH, and the USFWS) continued to create and
implement a broad-based educational outreach program, based at the Amoskeag Fishways facility
in Manchester, NH. With the Merrimack River as a general focus, the partnership is offering
educational outreach programming to school groups, teachers, the general public, and other
targeted audiences.

The partnership was modified in 1998 where the NHFG and the USFWS were given a role in the
decision making process at the management committee level. The two agencies now participate
as active members of the management committee.

Anadromous Fish Program Evaluation

The anadromous fish program was scrutinized by both the Technical and Policy Committees
during 1999. The evaluation centered on Atlantic salmon activities and the low rate of return for
adult salmon of fry stocking origin. General conclusions drawn were that fry stocking densities
may be too high, and lower river predation on smolts by striped bass may be significant. These
two in-river factors were identified as potentially affecting the rate of return for adult salmon of
fry stocking origin. While the aspect of striped bass predation on smolts is difficult to address
with respect to the implementation of corrective management actions, actions that include
evaluation components are now being implemented relative to the number of fry released in
habitat throughout the watershed. The total number of fry released has been reduced from a high
of approximately 3.0 million to about 1.7 million fry.

2.1.4. PAWCATUCK RIVER
2.1.4.a. Adult Returns

Eleven salmon were captured at the Potter Hill Fishway on the Pawcatuck River from May
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through July of 1999 (nine adult females, one adult male, and one male grilse). By scale
analysis, it was determined that four adult females had spent two years at sea after migrating as a
two year smolts and were stocked as fry. All six remaining adults and the single grilse were
stocked as age 1 (adipose fin-clipped) hatchery smolts. The six adults had spent two years at sea.

2.1.4.b. Hatchery Operations

Fish Cultural Changes
Some changes were implemented at the Arcadia Research Hatchery (ARH). An air compressor
was incorporated into the aeration system as a backup measure in the event of water supply
problems protecting both adult broodstock and juvenile stages. Nine female kelts were retained
and successfully rejuvenated after spawning.

Egg Collection

Sea-Run Broodstock

A total of 61,300 eggs were taken from the nine adult females at ARH.

Captive/Domestic Broodstock

The NANFH incubated 500,000 eggs for the Pawcatuck River.

2.1.4.c. Stocking

Fry Stocking

The NANFH provided 349,000 for the volunteer fry stocking effort in May. NANFH supplied an
additional 198,500 fry surplus to the Merrimack Program in June. The Warren State Fish
Hatchery, NH, (WSFH) supplied 43,800 fry in April, from eggs originally taken at Roger Reed
State Fish Hatchery, MA (RRSFH). These fish were placed on feed and subsequently stocked in
June. All fry were transported directly from the respective hatcheries to central distribution
locations within the Pawcatuck watershed. The total number of fry stocked was 591,000.

Parr Stocking

No parr were stocked in 1999.
Smolt Stocking
No smolts were stocked in 1999.

2.1.4.d. Juvenile Population Status
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Fry/Parr Assessment

Fry and parr assessments were repeated in 1999. Eleven index stations (51.87 total habitat units)
were sampled in March and thirteen index stations (64.7 total habitat units) were sampled during
September in the watersheds of two major tributaries of the Pawcatuck River. The 1998 fry
cohort was surveyed for growth, survival, and abundance. 540,000 fry were originally stocked in
the established 4,792 habitat units at a density of 113/100 m*. The 1998 fry cohort reached a
mean length of 76.9 mm (SE=0.65) by October of 1998, 91.3 mm (SE=0.69) by March of 1999,
and 146.6 mm (SE=2.42) by September of 1999. The 1998 fry cohort had a mean density of
6.71/100 m* (SE=2.64) by October of 1998, 3.54/100 m* (SE=1.33) by March of 1999, and
3.05/100 m* (SE=0.80) by September of 1999. 38.9% of the 1998 fry cohort sampled as 1" parr
were precocious males. The 1999 fry cohort stocked at a density of 98/100 m? attained a mean
length of 67.0 mm (SE=0.70) and a mean density of 6.26/100 m” (SE=2.12) by September.

Smolt Abundance

Potential smolt output from stocked fry (1997 cohort) was estimated by sampling eleven index
stations during March of 1999. Smolt density ranged from 0.0/100 m” to 6.4/100 m* and
averaged 1.59/100 m* (SE=0.21). The most productive stations could not be sampled due to
high water. When the 1997 fry cohort was originally stocked, only 100,000 fry were available.
Approximately 1,800 of the 4,792 juvenile habitat units in the Pawcatuck River watershed were
stocked as a result (including established index stations). The number of juvenile habitat units
was recalculated as part of the update to the Strategic Plan for the Restoration of Atlantic Salmon
to the Pawcatuck River. Total wild smolt output based upon expansion of sample density over
area stocked was 2,862 fish. Scale analysis of a sub-sample of captured smolts produced from
fry stocking, indicates that all were age 2. The 1997 fry cohort was surveyed for growth and
survival within the 1,800 habitat units stocked. The 1997 fry cohort reached a mean length of
76.9 mm (SE=0.62) by October of 1997, 89.3 mm (SE=0.92) by March of 1998, 153.3 mm
(SE=1.73) by October of 1998 and 163.4 mm (SE=6.69) by March of 1999. The 1997 fry cohort
had a mean density of 5.80/100 m* (SE=0.33) by October of 1997, 2.22/100 m” (SE=0.43) by
March of 1998, 2.61/100 m* (SE=0.75) by October of 1998, and 1.59/100 m? (SE=0.21).
Overwinter survival from 1+ parr to 2 smolt ranged from 0.0% to 100.0% in index stations and
averaged 52.01%.

Migrating smolts were not sampled with the modified fyke net in 1999 because marked hatchery
smolts were unavailable for the Peterson Index.

Tagging
No tagging was conducted in 1999.

2.1.4.e. Fish Passage
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Upstream Fish Passage

Problems with upstream fish passage remain at Potter Hill Dam. While salmon have no
difficulty ascending the fishway into the trap, attraction flow coming from broken gates on the
opposite side of the dam draws migrating fish away from the fishway entrance. The broken gates
are thought to detrimentally affect all anadromous species present in the river. It does not appear
that salmon are able to pass upstream through the broken gates. The dam is under private
ownership by Renewable Resources Inc. The owners have been cited by the State of RI Dam
Safety Section to effect repairs but the owners have refused to do so. The dam is not a
hydropower dam thus regulatory authority to force the owners to repair the dam is severely
limited. It is clear that new legislation increasing the ability of the State of RI to deal with the
problem is necessary.

Downstream Fish Passage
No work was conducted on this topic during 1999.
2.1.4.f. Genetics
No work was conducted on this topic during 1999.
2.1.4.g. General Program Information
Domestic Atlantic Salmon Domestic Broodstock Releases

No surplus captive broodstock were released in 1999.

Education/Outreach

Educational assistance in 1999 allowed Chariho Middle School science students to observe
electrofishing sampling techniques and analysis. Press releases and contacts resulted in enhanced
volunteer interest in the fry stocking effort. 21,900 fry produced at NANFH were donated to the
University of Rhode Island for educational and research purposes.

2.1.5. NEW HAMPSHIRE COASTAL RIVERS
2.1.5.a. Adult Returns

The Lamprey River fish ladder was monitored for returning adult salmon from mid-April until
the end of June and from mid-September to mid-November. The Cocheco River fish ladder was
monitored for returning adult salmon from mid-April until the end of June. The Cocheco River
fish ladder has not been operated during the fall since 1993 due to a continuing dispute between
the company operating the hydroelectric facility at the Cocheco Falls dam and NHFG.
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Nine adult Atlantic salmon returned to fish ladders in 1999; three to the Cocheco in the spring
and six to the Lamprey in September and October. Two grilse (both 2.1) and one salmon (2.2)
returned to the Cocheco. All of the returns to the Lamprey were grilse (three 1.1 and three 2.1).
Given the proximity of these rivers to the Merrimack River watershed, there is a potential that
some of these returns are of Merrimack River origin.

2.1.5.b. Hatchery Operations

One adult male Atlantic salmon from the Lamprey River fish ladder was transported to the
NHFG Milford hatchery in October 1999 for spawning purposes. Due to the absence of a
returning female, the male was returned to the Lamprey River after a quarantine period.

2.1.5.¢c. Stocking

In March and April of 1999, approximately 283,000 Atlantic salmon fry were scatter stocked by
volunteers into the Lamprey (126,700 fry) and Cocheco (157,100 fry) River systems. Fry were
stocked at a density 60 fry/100 m? unit in the Cocheco River and 36 fry/100 m” unit in the
Lamprey River.

Eggs for the 1999 fry stocking were obtained in the fall of 1998 from landlocked females in Lake
Winnipesaukee. Approximately 446,000 eggs were fertilized with milt from Merrimack
domestics (Mer F1) from the NNFH. All eggs were raised at WSFH. Unfortunately, due to
increased temperature units at the hatchery the fry developed more quickly than usual and
absorbed their yolk sacs by the first of March. The fry were replaced with a donation of 300,000
yolk sac fry from the NANFH.

2.1.5.d. Juvenile Population Status

Electrofishing surveys for juvenile salmon at four index sites on the rivers produced population
estimates for young-of-the-year (YOY) fry ranging from 0.5 — 12.7 fish/100 m” unit. Mean
length and weight of YOY at index sites ranged from 64-70 mm and 2-3 g. Estimates of parr
abundance at index sites ranged from 1.3 — 6.5 fish/100 m” unit. Parr ranged in size from 135-
144 mm and 19 - 24 g.

Population estimates at the two index sites in the Cocheco River contrasted significantly. The
population estimate for YOY at the Mad River site was 12.7 fish/100 m? unit as compared to 1.9
fish/100 m” unit at the Cocheco River location. Parr population estimates at the two sites were
6.5 and 1.3 fish/100 m” unit, respectively. The Mad River index site had above average
population estimates for YOY and parr compared to the previous eight years. Population
estimates for the Cocheco River index site were roughly half the long term mean while the parr
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population estimate was the lowest ever measured at that site. Mean length and weight for YOY
and parr were some of the lowest ever observed.

Population estimates for YOY and parr at both index sites in the Lamprey River system were the
lowest ever observed. At the North River index site no YOY and only one parr were captured
during electrofishing. Mean length and weight at the Lamprey index site for YOY and parr was
the lowest ever observed while the size of the lone fish captured at the North River index site was
well below average.

2.1.5.e. Fish Passage

The NHFG has petitioned the FERC to reopen the operating license of Southern New Hampshire
Hydroelectric Development Corporations (SNHHDC) hydroelectric facility at Cocheco Falls on
the Cocheco River. The petition requested three changes to the license:

1) to provide for summer and fall operation of the NHFG fish ladder at Cocheco Falls with
sufficient attraction water, 2) to increase the required operation time of the SNHHDC’s
downstream fish passage facility into the spring to allow for downstream migration of Atlantic
salmon smolts, and 3) modification of the downstream passage facility to increase the passage
efficiency. In 1997, the FERC provided preliminary approval for the department’s petition and
NHFG is still awaiting a final decision.

In addition, NHFG and the USFWS worked with the owners of the Wyandotte Hydro on the
Cocheco River to facilitate the installation of a downstream passage at that facility.

2.1.5.f. Genetics

No work was conducted in this area in 1999.

2.1.5.g. General Program Information

As has been done in the past, volunteers were used to conduct all fry plantings in the spring. We
draw from a database of more than 200 individuals that have expressed an interest in assisting us
and generally 50 to 100 individuals show up to work on a given day of stocking during the
spring.

2.2. STOCKING
2.2.1. TOTAL RELEASES

During 1999, the participating agencies released approximately 13.7 million juvenile salmon into
18 river systems (Table 2.2.1.a in Appendix 10.3). Canada stocked an additional 22,500 0+ parr
into the St. Croix River from the Canadian side. These fish were from St. Croix sea-run
broodstock. The number of fish released represented an approximate 20% decrease from the
1998 level.
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In addition to juveniles, mature adults were also stocked in some river systems (Table 2.2.1.b in
Appendix 10.3). In general, these fish were either spent domestic brood stock or pre-spawned
domestic brood stock in excess to hatchery capacity and were of river-specific origin. Sea-run
kelt releases are not included in this table. In 1999, 5,827 adult salmon were released into the
rivers of New England.

2.2.2. SUMMARY OF TAGGED AND MARKED FISH

A total of 119,000 salmon released into New England waters in 1999 was marked or tagged in
some manner. Tag types included: Floy, PIT, radio, and acoustical (ping). Fin clips, fin punches,
and elastomer visual implants were also used. Parr, smolts and adults were marked. About 20%
of the marked fish was released into the Connecticut River system, 10% into the Merrimack
River system, <1% into the Penobscot River, and 70% was stocked into six other rivers in Maine.

A comprehensive summary of marked and tagged Atlantic salmon released in New England
rivers during 1999 is presented in Tables 2.2.2.a and 2.2.2.b (Appendix 10.3).

2.3. ADULT RETURNS
2.3.1. TOTAL DOCUMENTED RETURNS

A total of 1,452 adult salmon was documented to have returned to rivers in New England in 1999
(Table 2.3.1. in Appendix 10.3). The majority of the returns were recorded in the rivers of Maine
with the Penobscot River accounting for nearly 67% of the total New England returns. The
Connecticut River adult returns accounted for nearly 11% of the New England returns and 43%
of the adult returns outside of Maine. Overall, 26% of the adult returns to New England were
I1SW salmon and 74% were MSW salmon. Most of these fish (66%) originated from hatchery
smolts and the balance (34%) were of wild origin (natural reproduction and fry plants).

Documented returns of 1SW salmon to New England (380) were up slightly from 1998 (360).
MSW returns in 1999 (1072) were slightly down from 1998 (1,415). Overall, the total returns
declined in 1999 (1,452 in 1999 vs. 1,775 in 1998). Changes from 1998 by river are:
Connecticut (-51%), Merrimack (+50%), Penobscot (-20%), Saco (+135%), Narraguagus
(+45 %), St. Croix (-68%), Aroostook (-17%).

2.3.2. RETURNS OF TAGGED SALMON

Few marks or tags were reported on adult sea-run salmon that returned to New England waters in
1999. Fin Clips (right ventral) on two Merrimack s